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But Hill iP.P.S. 1015} has recently shown that a marked.
ab>orpt:on of gas occurs even with electrodeless discharges,.
and If would seem that it is to the glass walls of the
tube we must look for the explanation. Campbeil-Swinton
iP.K.S. 1907 and 1908) concluded from Ms experiments.-
that the gas is actually driven into the glass by the dis-
charge. He found that when the glass was subsequently
fused, such gas (which proved to be chiefly hydrogen) segre-
gated into small bubbles l whose depth below the surface-
did not exceed about 0*015 mm. This thickness of glass-
is, a> Swinton points out, the greatest that will transmit
cathode rays to any appreciable extent. A propos of thisr
it may be remarked that the effect appeared to be inti-
mately associated with the fluorescence-fatigue which glass-
displays when subjected to prolonged bombardment by
cathode rays (see p. 12). If the gas-permeated region of
the glass is removed by grinding, the glass recovers its
usual fluorescing ability. Hill (loc. tit.) found a similar
absorption-fatigue; and it would be interesting to test
whether such removal of the fatigued surface promoted
vigorous gas-absorption on further running of the discharge.

Hill agrees with Willows (P.M. 1901) in attributing the-
hardening of discharge tubes to chemical action between.
the gas and the glass. His experiments show that Jena
glass gives the least absorption, lead glass coming nexty
while soda glass gives most of all. The greater stability
of Jena glass is well known from its behaviour in other
directions. Possibly fused silica 3 or alkali-free glass would
prove to be superior even to Jena glass. It would be
interesting to subject an ordinary soda glass bulb to steam
or boiling-water treatment before exhaustion, to see if the
removal of the alkali affected the rate of hardening.

Ramsay and Collie (N. 1912) discovered helium (and a
trace of neon) along with hydrogen in the deeply stained
glass of an old 5-ray tube.2 This is suggestive, for hydrogen.

1 The formation of bubbles in such circumstances was also noticed bv
Goay (C.R. 1896} and Villard.

2 Sir J. J. Thomson (P.R.S. 1913) finds, however, that nearly aU sub-

staaces when bombarded by cathode rays emit hydrogen and helium.
31 See Willows and Greorge, P.P.S. 1916. (Kanalstrahlen) in       discharge tubes.
